ABSTRACT High consumption of soft drinks has been associated with lower intakes of milk and calcium-rich foods and higher body mass index (BMI). This study aimed to explore the pattern of beverage intake among Kuwaiti high-school students. A questionnaire on knowledge, attitudes and practices concerning beverages and milk and dairy products intake was completed by 190 Kuwaiti students aged 16-18 years and BMI was calculated for 181 of them. Intake of sweetened carbonated beverages and to a lesser extent packaged fruit juices affected the sufficiency of milk and dairy products intake among the sample of high-school students in Kuwait. Although BMI was not related to milk and dairy insufficiency, more of the overweight and obese students displayed incorrect practices. Nutritional education of highschool students on the importance of milk and dairy products as well as the hazards of excess sweetened carbonated beverages and packaged juice is recommended to prevent the obesity epidemic prevailing in Kuwait.
‫الكويت‬ ‫يف‬ ‫الثانوية‬ ‫املدارس‬ ‫طالب‬ ‫لدى‬ ‫األلبان‬ ‫ومنتجات‬ ‫احلليب‬ ‫من‬ ‫يكفي‬ ‫ما‬ ‫وتناول‬ ‫املرشوبات‬ ‫تناول‬ ‫طراز‬

Introduction
The dietary habits of schoolchildren and adolescents in Arab countries are nowadays characterized by a low intake of fresh fruits, vegetables and milk with a high intake of carbonated beverages and so-called "fast foods" (1) . In Saudi Arabia, carbonated beverages and canned fruit drinks were shown to comprise 26% and 25% respectively of adolescents' daily fluid consumption (2). Harrington's review noted that soft drinks' consumption in the United States (US) had increased by 300% in the last 20 years (3). As children and teenagers get older, boys and girls drink less milk and more soft drinks and fruit juice (4). Vartanian et al. reported that intake of soft drinks was also associated with lower intakes of milk, calcium and other nutrients, with an ensuing increased risk of several medical problems such as diabetes (5) . Additionally, Wyshak demonstrated an association between carbonated beverage consumption and bone fractures (6) .
More recently, Martin-Cavlo et al. (7) and Nasreddine et al. (8) found a strong and significant association between consumption of sugar-sweetened carbonated beverages and a risk of obesity in children and adolescents. Although data concerning obesity and beverages intake in the Arab region are abundant, research concerning beverage consumption and its effect on the intake of milk and dairy foods is scarce. This study was therefore designed to explore the pattern of beverage intake among high-school students in Al-Ahmadi Governorate, Kuwait, and its effect on the consumption of milk and other dairy products. A secondary objective was to study any relationship between this pattern of beverage intake and the body mass index (BMI) of students.
Methods
Study design and sample
The study was performed on 98 girls and 92 boys aged 16-18 years, enrolled from government high schools in AlAhmadi Governorate, Kuwait, between 1 March and 31 May 2013. Out of 240 high-school students who attended a scientific lecture on healthy eating behaviour in their schools, 190 (79.2%) were entered in the study.
Data collection
A dietary questionnaire on nutritional knowledge, food choices and eating behaviour was constructed in simple Arabic language, based on the work of Parmenter and Wardle (9) and Turconi et al. (10) . Initially, a pilot study was done by introducing the questionnaire to 10 students chosen at random to assess their comprehension of such data. The questionnaire was modified accordingly and administered to the remaining students.
All questions were multiple choice or Yes/No responses. The questionnaire collected data on the students' sociodemographic characteristics and assessed their knowledge about the benefits and the recommended intake of milk and dairy products (2 items); their attitudes to milk and dairy products, i.e. whether they enjoyed consuming them (1 item); and their practices towards milk and other beverages, i.e. sources of milk (home, school), what kinds of milk drunk (cow, soy, camel, goat, milk food supplements), preference for full-or lowfat milk, preference for drinking milk or sugar-sweetened beverages, reasons for choosing milk (5 items). A student's attitude was rated as positive if he or she preferred milk and other dairy products, enjoyed drinking them, believed in their benefits and had no concerns about consuming them. Practice was judged to be correct if milk and other dairy products were available and consumed in preference to other beverages.
A food frequency sheet was included for students to estimate their most recent intake of milk and other dairy products and compare it with the recommended daily allowance (3 cups/day) (11) . Regarding fluid milk, intake of 2 cups/day was considered sufficient (12, 13) . The daily frequency of packaged fruit juice and carbonated beverages use was documented, and consumption was categorized as: heavy > 12 ounces (~ 355 mL)/day, moderate 8-12 ounces (~ 236-355 mL)/day or mild < 8 ounces (~ 236 mL)/day (14, 15) .
Anthropometric measurements were obtained by the main researcher according to the methods of Lee and Nieman (16) , and BMI was calculated using the standard formula (17) .
Data analysis
The collected data were statistically analysed using SPSS, version 20. Descriptive statistics were done for categorical data by numbers and percentages and for continuous data using mean and standard deviation (SD) and median and interquartile range (IQR). The prevalence of intake for a certain items was calculated as the number of cases per 100 students. The chi-squared and Fisher exact tests were used to compare the frequency of qualitative variables among the different groups.
Results
Beverages intake and milk and dairy products knowledge, attitudes and practice A total of 190 students provided data on beverages intake and nutritional practices: 92 (48.4%) males and 98 (51.6%) females. The mean age of the students was 17.3 (SD 0.7) years; median age was 17 (IQR 17-18) years.
Sufficient milk and dairy products intake was reported by 30.0% and 45.3% of the studied students respectively. Out of all the studied students 36.8% preferred low-fat milk and other dairy products over full-fat types. Regarding the beverages consumed, 91.6% drank regular sugar-sweetened beverages and the rest preferred noncalorie-sweetened ("diet") beverages.
rates of milk insufficiency were seen with higher intakes of packaged fruit juices, but this also did not reach Table 1 shows a significant insufficiency in daily milk intake among drinkers of sweetened carbonated beverages (P = 0.019); this was more common in males than females but not significantly so (P = 0.063). Higher statistical significance (P = 0.089). A similar trend for milk insufficiency was noticed among the heavy tea and coffee drinkers but, again, without statistical significance (P = 0.108). Table 1 also shows that although higher intake of different kinds of beverages was more common in students with dairy intake insufficiency, there was no statistically significant relationship with drinking carbonated beverages, packaged fruit juices or tea and coffee. However, we found a significantly higher intake of packaged fruit juice in male students with dairy insufficiency (P = 0.028), an effect which was not evident among female students (P = 0.494). Assessment of knowledge regarding milk and dairy products needs and functions showed that 59.5% of students had correct knowledge of the needs while 81.6% had correct knowledge regarding the function. No statistical significant differences were detected when comparing the knowledge of needs or function with respect to sufficiency of other dairy products and milk intake, BMI and sex [data not shown]. Table 2 underscores that significantly more students with sufficient milk intake than those with insufficient intake reported correct practices (59.6% versus 40.6%) (P = 0.024). Similarly 54.7% of students with sufficient dairy products intake had correct practice versus 39.4% of those with insufficient dairy intake and this was close to statistical significance (P = 0.051).
Regarding attitudes 69.0% of the studied students had a positive attitude towards milk and dairy products intake. More students with sufficient milk and dairy intake had a positive attitude than those with insufficient intake, and for milk the relationship nearly reached statistical significance (P = 0.059 for milk and P = 0.379 for dairy products).
BMI and beverages and milk and dairy products intake
Of the surveyed students, 181 had their weight and height assessed; 9 (4.7%) students (1 male and 8 females) refused weight measurement. Among these 87 students (48.1%) had normal weight, 50 (27.6%) were overweight, 21 (11.6%) were underweight, and 23 (12.7%) were obese. Although more male students were overweight and obese compared with female students, there was no significant difference in BMI between the sexes (P = 0.078) [data not shown].
There were no significant differences in BMI among students with respect to dairy intake (P = 0.264), milk intake (P = 0.180), drinking carbonated beverage (P = 0.231), packaged fruit juice usage (P = 0.591) or tea and coffee intake (P = 0.418) [data not shown]. Table 2 shows that although more obese (66.0%) and overweight (53.2%) students reported incorrect practice compared with normal (47.1%) and underweight (46.7%) students this result did not reach statistical significance (P = 0.183).
Discussion
The present study revealed a statistically significant insufficiency in daily milk intake among students who drank sweetened carbonated beverages, an effect which was more evident in males than females. Although carbonated beverages intake did not significantly affect dairy products intake, package fruit juice intake in males was significantly associated with dairy insufficiency. Blum et al. reported significant decreases in milk consumption in children who consumed soft drinks (18). Marshall et al. also found that milk intakes were inversely associated with intakes of juice drinks, carbonated drinks and addedsugar beverages (19) . Recently, Libuda et al. reported that the consumption of all soft drinks has a bone catabolic effect and was negatively associated with total protein and milk consumption (20) .
The current study showed that 27.6% of the included students were overweight while 12.7% were obese, figures which are close to the reported prevalence of obesity in the USA (16.9% in children and adolescents in 2009-10) (21) . In Kuwait, Al-Refaee et al. also published close figures in a younger coherent (21.3% were at risk of overweight and 14.4% were overweight) (22) .
There was no significant difference in BMI among the studied students with respect to milk or dairy intake. In the United Arab Emirates, Kerdaki et al. reported a low prevalence of daily consumption of milk yet could not correlate this with overweight among female schoolchildren (23) . On the other hand in Portugal, Abreu et al. found an inverse association between milk intake and both BMI and percentage body fat in adolescent girls (24) , but, elsewhere, there is only moderate quality evidence that dairy products supplementation stimulates linear growth (25) . Our findings are consistent with Lin et al. in Hong Kong who reported a lack of association between milk or other dairy products consumption and BMI and suggested that the negative association observed in Western populations may be due to confounding by socioeconomic status (26) .
The current study found no significant difference in BMI and the amount of carbonated beverages, packaged fruit juices or tea and coffee consumed. Similarly, Rajeshwar et al. reported no significant association between soft drinks consumption and BMI (27) . The consumption of sugar-sweetened beverages has been linked to rising rates of obesity in the USA as these drinks are less satiating than solid foods (28) . A study from Saudi Arabia reported an association between sugar-sweetened carbonated beverages intake and BMI in 10-19-year-old boys and that their beverage intake correlated with poor dietary choices (29).
Poor knowledge did not seem to affect milk and dairy intake among the studied high-school students, but more students with sufficient milk intake reported correct practices. It was also evident that more males who had insufficient milk and dairy intake reported incorrect practices, with more obese and overweight students displaying improper practice too. Luckily, the attitude of the majority of students (69.0%) towards milk and dairy products was positive. Du et al. indicated that milk had a beneficial effect on bone mass and suggested that promotion of milk consumption should be considered for achieving optimal bone mineral content (30). 
‫املتوسط‬ ‫لرشق‬ ‫الصحية‬ ‫املجلة‬ ‫العرشون‬ ‫املجلد‬ ‫عرش‬ ‫احلادي‬ ‫العدد‬
In conclusion, the intake of sweetened carbonated beverages and to a lesser extent packaged fruit juices are affecting the sufficiency of milk and dairy intake among our high-school student sample in Al-Ahmadi, Kuwait. While our results cannot be generalised to the overall high-school student population in Kuwait, they may suggest a wider problem as our students are not untypical of Kuwait high-school students. Although BMI was not related to insufficient milk and dairy intakes, more overweight and obese students displayed incorrect practices. This emphasizes the importance of improving nutrition practices to achieve the goal of prevention of the obesity epidemic in Kuwait. We thus recommend nutritional education of high-school students, laying stress on the milk and dairy products needed as well as the dangers of excess sweetened carbonated beverages and packaged juice intake. This recommendation is coupled with a plea for government and nongovernmental decision-makers to highlight the magnitude of improper beverage consumption and warn against its hazards. Competing interests: None declared.
